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SEQUENCE LISTING 



<110> Connelly, Mariah 
Brody, Howard 

<120> Methods For Producing Biological Substances In Enzyme-Deficient 
Mutants Of Aspergillus Niger 

<130> 10345. 200-US 

<140> 10815495 
<141> 2004-03-31 



<150> 60/459,902 
<151> 2003-03-31 

<160> 30 

<170> Patentln version 3.4 

<210> 1 
<211> 1517 
<212> DNA 

<213> Aspergillus niger 
<400> 1 

gcagggaaaa atacgagctc caatgaacct gggtgtggca acttcaatgg aaaggaactg 60 

cctttgcagg tgtggctgaa ccccacggtt ccggtcggag gcggcgaaat cacccgatgt 120 

ggctggtgcg tggagggtcg cgatgattta ctgagctcct cttttgctcg acattgaatg 180 

tgcattgttc acctcatata agggccagtc gctgctaaat tattcggtag tatttgcgca 240 

tctctggatc taccaattag ggcctatcag tcgaaactcc aagctactca tattgcacaa 300 

gcctctttca tccccgcatt aacccctcca ccgacaccat gtcctccaag tcgcaattga 360 

cctacactgc ccgtgccagc aagcacccca atgctctggc caagcggctg ttcgaaattg 420 

ctgaggccaa gaagaccaat gtgaccgtct ctgccgacgt taccaccact aaggagctac 480 

tagatcttgc tgaccgtagg ccgacccgcc attctgcctg tttatgctgc atacaaactt 540 

attaacggtg ataccggact gaggtctcgg tccctacatc gccgtgatca aaacccacat 600 

cgatatcctc tctgacttca gcgacgagac cattgagggc ctcaaggctc ttgcgcagaa 660 

gcacaacttc ctcatcttcg aggaccgcaa attcatcgac attggcaaca ctgtccagaa 720 

gcaataccac cgtggtaccc tccgcatctc agaatgggcc catatcatca actgcagcat 780 

cctgcctggc gagggtatcg tcgaggctct cgctcagacg gcgtctgcac cggacttctc 840 

ctacggcccc gaacgtggtc tgttgatctt ggcggaaatg acctctaagg gttccttggc 900 



caccggccag tacactactt cttcggttga ttatgcccgg aaatacaaga acttcgtcat 960 

gggatttgtg tcgacccgct cgttgggtga ggtgcagtcg gaagtcagct ctccttcgga 1020 

tgaggaggac tttgtggtct tcacgactgg tgtgaacatt tcgtccaagg gagataagct 1080 

cggtcagcag taccagactc ccgcatcggc tatcggtcgg ggtgctgact tcattatcgc 1140 

gggtcgcggt atctacgccg cgccggaccc ggtgcaggct gcgcaacagt accagaagga 120 0 

aggttgggag gcgtacctgg cccgtgtcgg cggaaactaa tactataaaa tgaggaaaaa 1260 

agttttgatg gttatgaatg atatagaaat gcaacttgcc gctacgatac gcatacaaac 1320 

taatgtcgag cacgggtagt cagactgcgg catcggatgt caaaacggta ttgatcctgc 1380 

aggctattat agggtggcac gggattaatg cggtacgacg atttgatgca gataagcagg 1440 

ctgcgaagta cttagtcctg taactcttgc gtagagcaaa tggcgacggg tggctgataa 1500 

gggacggtga taagctt 1517 



<210> 2 
<211> 277 
<212> PRT 

<213> Aspergillus niger 
<400> 2 

Met Ser Ser Lys Ser Gin Leu Thr Tyr Thr Ala Arg Ala Ser Lys His 
15 10 15 



Pro Asn Ala Leu Ala Lys Arg Leu Phe Glu lie Ala Glu Ala Lys Lys 

20 25 30 



Thr Asn Val Thr Val Ser Ala Asp Val Thr Thr Thr Lys Glu Leu Leu 
35 40 45 



Asp Leu Ala Asp Arg Leu Gly Pro Tyr lie Ala Val lie Lys Thr His 
50 55 60 



lie Asp lie Leu Ser Asp Phe Ser Asp Glu Thr lie Glu Gly Leu Lys 
65 70 75 80 



Ala Leu Ala Gin Lys His Asn Phe Leu lie Phe Glu Asp Arg Lys Phe 
85 90 95 



lie Asp lie Gly Asn Thr Val Gin Lys Gin Tyr His Arg Gly Thr Leu 
100 105 110 



Arg lie Ser Glu Trp Ala His lie lie Asn Cys Ser lie Leu Pro Gly 
115 120 125 



Glu Gly lie Val Glu Ala Leu Ala Gin Thr Ala Ser Ala Pro Asp Phe 
130 135 140 



Ser Tyr Gly Pro Glu Arg Gly Leu Leu lie Leu Ala Glu Met Thr Ser 
145 150 155 160 



Lys Gly Ser Leu Ala Thr Gly Gin Tyr Thr Thr Ser Ser Val Asp Tyr 
165 170 175 



Ala Arg Lys Tyr Lys Asn Phe Val Met Gly Phe Val Ser Thr Arg Ser 
180 185 190 



Leu Gly Glu Val Gin Ser Glu Val Ser Ser Pro Ser Asp Glu Glu Asp 
195 200 205 



Phe Val Val Phe Thr Thr Gly Val Asn lie Ser Ser Lys Gly Asp Lys 
210 215 220 



Leu Gly Gin Gin Tyr Gin Thr Pro Ala Ser Ala lie Gly Arg Gly Ala 

225 230 235 240 



Asp Phe lie lie Ala Gly Arg Gly lie Tyr Ala Ala Pro Asp Pro Val 
245 250 255 



Gin Ala Ala Gin Gin Tyr Gin Lys Glu Gly Trp Glu Ala Tyr Leu Ala 

260 265 270 



Arg Val Gly Gly Asn 
275 



<210> 3 
<211> 30 
<212> DNA 

<213> Aspergillus niger 
<400> 3 

gggactagtg gatcgaagtt ctgatggtta 



<210> 4 
<211> 30 
<212> DNA 



<213> Aspergillus niger 
<400> 4 

ataccgcggg tttcaaggat ggagatagga 30 



<210> 5 
<211> 2103 
<212> DNA 

<213> Aspergillus niger 
<400> 5 

tcccttttag gcgcaactga gagcctgagc ttcatcccca gcatcattac acctcagcaa 60 

tgtcgttccg atctctactc gccctgagcg gcctcgtctg cacagggttg gcaaatgtga 120 

tttccaagcg cgcgaccttg gattcatggt tgagcaacga agcgaccgtg gctcgtactg 180 

ccatcctgaa taacatcggg gcggacggtg cttgggtgtc gggcgcggac tctggcattg 240 

tcgttgctag tcccagcacg gataacccgg actacttcta cacctggact cgcgactctg 300 

gtctcgtcct caagaccctc gtcgatctct tccgaaatgg agataccagt ctcctctcca 360 

ccattgagaa ctacatctcc gcccaggcaa ttgtccaggg tatcagtaac ccctctggtg 420 

atctgtccag cggcgctggt ctcggtgaac ccaagttcaa tgtcgatgag actgcctaca 480 

ctggttcttg gggacggccg cagcgagatg gtccggctct gagagcaact gctatgatcg 54 0 

gcttcgggca gtggctgctt gacaatggct acaccagcac cgcaacggac attgtttggc 600 

ccctcgttag gaacgacctg tcgtatgtgg ctcaatactg gaaccagaca ggatatgatc 660 

tctgggaaga agtcaatggc tcgtctttct ttacgattgc tgtgcaacac cgcgcccttg 720 

tcgaaggtag tgccttcgcg acggccgtcg gctcgtcctg ctcctggtgt gattctcagg 780 

cacccgaaat tctctgctac ctgcagtcct tctggaccgg cagcttcatt ctggccaact 840 

tcgatagcag ccgttccggc aaggacgcaa acaccctcct gggaagcatc cacacctttg 900 

atcctgaggc cgcatgcgac gactccacct tccagccctg ctccccgcgc gcgctcgcca 960 

accacaagga ggttgtagac tctttccgct caatctatac cctcaacgat ggtctcagtg 1020 

acagcgaggc tgttgcggtg ggtcggtacc ctgaggacac gtactacaac ggcaacccgt 1080 

ggttcctgtg caccttggct gccgcagagc agttgtacga tgctctatac cagtgggaca 1140 

agcaggggtc gttggaggtc acagatgtgt cgctggactt cttcaaggca ctgtacagcg 1200 

atgctgctac tggcacctac tcttcgtcca gttcgactta tagtagcatt gtagatgccg 1260 

tgaagacttt cgccgatggc ttcgtctcta ttgtggaaac tcacgccgca agcaacggct 1320 

ccatgtccga gcaatacgac aagtctgatg gcgagcagct ttccgctcgc gacctgacct 1380 



ggtcttatgc tgctctgctg accgccaaca accgtcgtaa ctccgtcgtg cctgcttctt 1440 

ggggcgagac ctctgccagc agcgtgcccg gcacctgtgc ggccacatct gccattggta 1500 

cctacagcag tgtgactgtc acctcgtggc cgagtatcgt ggctactggc ggcaccacta 1560 

cgacggctac ccccactgga tccggcagcg tgacctcgac cagcaagacc accgcgactg 1620 

ctagcaagac cagcaccagt acgtcatcaa cctcctgtac cactcccacc gccgtggctg 1680 

tgactttcga tctgacagct accaccacct acggcgagaa catctacctg gtcggatcga 1740 

tctctcagct gggtgactgg gaaaccagcg acggcatagc tctgagtgct gacaagtaca 1800 

cttccagcga cccgctctgg tatgtcactg tgactctgcc ggctggtgag tcgtttgagt 1860 

acaagtttat ccgcattgag agcgatgact ccgtggagtg ggagagtgat cccaaccgag 192 0 

aatacaccgt tcctcaggcg tgcggaacgt cgaccgcgac ggtgactgac acctggcggt 1980 

gacaatcaat ccatttcgct atagttaaag gatggggatg agggcaattg gttatatgat 2040 

catgtatgta gtgggtgtgc ataatagtag tgaaatggaa gccaagtcat gtgattgtaa 2100 

teg 2103 



<210> 6 
<211> 662 
<212> PRT 

<213> Aspergillus niger 
<400> 6 

Met Ser Phe Arg Ser Leu Leu Ala Leu Ser Gly Leu Val Cys Thr Gly 
15 10 15 



Leu Ala Asn Val lie Ser Lys Arg Ala Thr Leu Asp Ser Trp Leu Ser 
20 25 30 



Asn Glu Ala Thr Val Ala Arg Thr Ala lie Leu Asn Asn Phe Thr lie 
35 40 45 



Gly Ala Asp Gly Ala Trp Val Ser Gly Ala Asp Ser Gly lie Val Val 
50 55 60 



Ala Ser Pro Ser Thr Asp Asn Pro Asp Tyr Phe Tyr Thr Trp Thr Arg 
65 70 75 80 



Asp Ser Gly Leu Val Leu Lys Thr Leu Val Asp Leu Phe Arg Asn Gly 
85 90 95 



Asp Thr Ser Leu Leu Ser Thr lie Glu Asn Phe Thr Tyr lie Ser Ala 
100 105 110 



Gin Ala lie Val Gin Gly lie Ser Asn Pro Ser Gly Asp Leu Ser Ser 
115 120 125 



Gly Ala Gly Leu Gly Glu Pro Lys Phe Asn Val Asp Glu Thr Ala Tyr 
130 135 140 



Thr Gly Ser Trp Gly Arg Pro Gin Arg Asp Gly Pro Ala Leu Arg Ala 
145 150 155 160 



Thr Ala Met lie Gly Phe Gly Phe Thr Gin Trp Leu Leu Asp Asn Gly 
165 170 175 



Tyr Thr Ser Thr Ala Thr Asp lie Val Trp Pro Leu Val Arg Asn Asp 
180 185 190 



Leu Ser Tyr Val Ala Gin Tyr Trp Asn Gin Thr Gly Tyr Asp Leu Trp 
195 200 205 



Glu Glu Val Asn Gly Ser Ser Phe Phe Thr lie Ala Val Gin His Arg 
210 215 220 



Ala Leu Val Glu Phe Thr Gly Ser Ala Phe Ala Thr Ala Val Gly Ser 

225 230 235 240 



Ser Cys Ser Trp Cys Asp Ser Gin Ala Pro Glu lie Leu Cys Tyr Leu 
245 250 255 



Gin Ser Phe Trp Thr Gly Ser Phe lie Leu Ala Asn Phe Asp Ser Ser 
260 265 270 



Arg Ser Gly Lys Asp Ala Asn Thr Leu Leu Gly Ser lie His Thr Phe 
275 280 285 



Asp Phe Thr Pro Glu Ala Ala Cys Asp Asp Ser Thr Phe Gin Pro Cys 
290 295 300 



Ser Pro Arg Ala Leu Ala Asn His Lys Glu Val Val Asp Ser Phe Arg 
305 310 315 320 



Ser lie Tyr Thr Leu Asn Asp Gly Leu Ser Asp Ser Glu Ala Val Ala 

325 330 335 



Val Gly Arg Tyr Pro Glu Asp Thr Tyr Tyr Asn Gly Asn Pro Phe Thr 
340 345 350 



Trp Phe Leu Cys Thr Leu Ala Ala Ala Glu Gin Leu Tyr Asp Ala Leu 
355 360 365 



Tyr Gin Trp Asp Lys Gin Gly Ser Leu Glu Val Thr Asp Val Ser Leu 
370 375 380 



Asp Phe Phe Lys Ala Leu Tyr Ser Asp Ala Ala Thr Gly Thr Tyr Ser 
385 390 395 400 



Ser Ser Ser Ser Thr Tyr Ser Ser lie Val Asp Phe Thr Ala Val Lys 
405 410 415 



Thr Phe Ala Asp Gly Phe Val Ser lie Val Glu Thr His Ala Ala Ser 
420 425 430 



Asn Gly Ser Met Ser Glu Gin Tyr Asp Lys Ser Asp Gly Glu Gin Leu 
435 440 445 



Ser Ala Arg Asp Leu Thr Trp Ser Tyr Ala Ala Leu Leu Thr Ala Asn 
450 455 460 



Asn Arg Arg Asn Ser Val Val Pro Phe Thr Ala Ser Trp Gly Glu Thr 
465 470 475 480 



Ser Ala Ser Ser Val Pro Gly Thr Cys Ala Ala Thr Ser Ala lie Gly 
485 490 495 



Thr Tyr Ser Ser Val Thr Val Thr Ser Trp Pro Ser lie Val Ala Thr 
500 505 510 



Gly Gly Thr Thr Thr Thr Ala Thr Pro Thr Gly Ser Gly Ser Val Thr 
515 520 525 



Ser Thr Ser Lys Thr Phe Thr Thr Ala Thr Ala Ser Lys Thr Ser Thr 
530 535 540 



Ser Thr Ser Ser Thr Ser Cys Thr Thr Pro Thr Ala Val Ala Val Thr 
545 550 555 560 



Phe Asp Leu Thr Ala Thr Thr Thr Tyr Gly Glu Asn lie Tyr Leu Val 
565 570 575 



Gly Ser lie Ser Gin Leu Gly Asp Trp Glu Thr Ser Asp Gly lie Ala 
580 585 590 



Leu Ser Phe Thr Ala Asp Lys Tyr Thr Ser Ser Asp Pro Leu Trp Tyr 
595 600 605 



Val Thr Val Thr Leu Pro Ala Gly Glu Ser Phe Glu Tyr Lys Phe lie 
610 615 620 



Arg lie Glu Ser Asp Asp Ser Val Glu Trp Glu Ser Asp Pro Asn Arg 
625 630 635 640 



Glu Tyr Thr Val Pro Gin Ala Cys Gly Thr Ser Thr Ala Thr Val Phe 
645 650 655 



Thr Thr Asp Thr Trp Arg 
660 



<210> 7 
<211> 21 
<212> DNA 

<213> Aspergillus niger 
<400> 7 

actagtggcc ctgtacccag a 21 



<210> 8 
<211> 26 
<212> DNA 

<213> Aspergillus niger 
<400> 8 

gcatgcattg ctgaggtgta atgatg 2 6 



<210> 9 

<211> 21 

<212> DNA 

<213> Aspergillus niger 



<400> 9 

gaggtcgacg gtatcgataa g 



21 



<210> 10 
<211> 33 
<212> DMA 

<213> Aspergillus niger 
<400> 10 

gcatgcagat ctcgagaata caccgttcct cag 33 



<210> 11 
<211> 21 
<212> DNA 

<213> Aspergillus niger 
<400> 11 

ctcattggcc gaaactccga t 21 



<210> 12 
<211> 21 
<212> DNA 

<213> Aspergillus niger 
<400> 12 

agcagacgat gtcctgagct g 21 



<210> 13 
<211> 4098 
<212> DNA 

<213> Aspergillus niger 
<400> 13 

ttggtgctgg aaagcccatt taagggatct tataaggtaa ttgccaatgt tcagtcgcct 60 

atggtctttg tcgagagaaa ctctttctcg ttaagatcta catgatcgct tttgattttc 120 

tctgggttca cgcggtactt tctccccgtc aatccccaac cgctgttgtg cctgaccatc 180 

aatgtggaac ggataagggg acaagagaaa ttgaaggagc gatcataaaa agctaatttt 24 0 

ggtttattat ttttttttct tataaaactc aaaaaagaaa acgaaaacga aaaaggaaaa 30 0 

aagaaaaggt aaaatggaaa aagaaaggcg gtcatcactt ccaataacca tcagccaaag 360 

atacagacga gttactgacc ttcttatcct ggacttccgc ccgatccata tcttcatgat 420 

aagcagggaa ccgaacaaat caacgccaac ttcagcggca gttcctcact aatttcccac 480 

ttcccaccgg cgtcattttg gtcccaaccc cctccctgga agcagcggga tttagttacg 540 

atccggttta catcggagac tcggaaaata ccatagcgca tgccaatcaa aacccctccc 600 

agggtgactg gccagtatca cgacccattg tttctatctt tctagaagac ctgcagggac 660 



atggattggc tggccgccgt gctgccgtcc attagcgtct accccaggtc aagaacggac 720 

tggacggacc cataaccaat ctaaccaaag ccaatttcgt caattcccag ctggcgagca 78 0 

caatcccatt cccagggttg gccgccaact gttaaaaggc actatgtgtc tctccacctg 840 

cccgcccccc tcgatggcct gcgcgtaata actattctac tgctttttgc ctcttacttg 900 

cctcattatt agtattttac tctactctcc agattgcctg ccagcaattg gtccaaagtg 960 

gactttgttt gatgacatga ctcgaaccgt ggacgagatc aaatacgaaa cgccttcttc 1020 

atgggagcac aagagcttgg acgttgccga ggatggcagg cgactagctc cccattccga 1080 

cactgctcgt ccgaaaggcc gcatacgacg atcgatgact gcctgtcaca catgtcggaa 114 0 

gcttaaaact agatgtgatc tagatccgcg cggtcatgcg tgccgtcgct gtctatctct 1200 

aaggtcagag gcactaccta cctgccagtt gaagctttgt ccttctgaac gcgacatgat 1260 

actagtcgtg gaatataact gtcccaactt tgctgacagt ccacaatatc tttagaatcg 1320 

attgtaagct gcctgaaacg accgaccgct tccaagacag tgctgcgatg tggccagacg 1380 

ccacctcggc aattccctcc atcgaggagc gcctcacctc cctagaaaga tgcatgaggg 1440 

agatgacggg catgatgcga cagatgctag atcactcccc aggtttcgca aatgcctcgg 1500 

ttccgcattt gaccaaaagc atcatcacgg atgaaaccgc ctcgatggag ggaagcccgt 1560 

cgtccccctt cctgcctaag cccgttcgcc tcattcagga cctccagtcc gacttcttcg 1620 

gagaagcaga gacttccccc gttgactccc ctctctccag cgatggtaac gccaagggcg 1680 

ctatcgactc taagctatcc ctcaaattgt tgcaaacgta tgggtatacc tgattgacaa 1740 

ttaccaaaaa gctgctaatc cttggcgcaa atcaggtttg tcgatcactt tggcgcttgc 1800 

gtttccattt acaatctctc cgacatccac aacgacatga aagcccccga ctctttactg 1860 

tataatactg catgccttct agcttcacgc tatgtaccgg ggataccgac atctaccgtg 1920 

catgctatat accttcaagt gcgacatgca gtagtcaata ttttgtggga aaaaccaccc 1980 

ctgaagtatg agaccctcca agcacttgca cttctctgtc tctggccagc aaccgcccag 2040 

aaagagccac ccatggacag ctggctgctg agtggtatct caattaacca tgcaattatc 2100 

gcgctcgatt tcctaaacta tgcgccctcg gaagtcatgg tggacaatga aacggctgcg 2160 

cagctgcggc tatggaatac atattgcttg acacagctac agtgggtttc atctaagatc 2220 

tcccgtccag aagatagcta acaagcttta gttttgcggt cgggaatgcg cgtcctttcc 2280 

atatccagca aagatacctt gaccactgcc cacggatact ggagcaccca gcagcaactc 2340 

tggaggacgc aagggttgta gcagaaatac agttgtattt gatgacattg cggctccaga 2400 



gcaatagcag tcgaatgcgg ttggcggacc ttgactatga ggaaatagag cgatggaaga 2 4 60 
gggagtgggc tcacct 



